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ABSTRACT

This report is a summary of information collected from three separate
oceanographic experiments, each with three moorings, whose objectives were to
study the influence of topography on low-frequency motions. Two arrays were
set near Bermuda and one in the Charlie-Gibbs Fracture Zone (53°N, 34°W).

A1l the moorings were recovered after nine or thirteen months at sea.
Temperature and current velocity data are displayed graphically as time series
plots, histograms and spectra. Progressive vector plots and pressure time
series are also presented. The data are summarized in statistical tables.
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PREFACE

This volume is the twenty-seventh in a series of Data Reports presenting i
moored current meter and associated data collected by the WHOI Buoy Group. i~

Volumes I through XXVI present data obtained during the years 1963-1978, g:é
arranged either by year or experiment (see notes). 3,3
A data directory and bibliography for the years 1963-1978 has been ¥

published, as WHOI Technical Report 79-88.

Volume XXVII presents data from the Bermuda Microstructure experiment, the
Island Trapped Waves array and the Charlie-Gibbs Fracture Zone array.

Volume WHOI Notes
No. Ref. No. Year Experiment

i 65-44 Hebster, F. and N. P. Fofonoff
11 66-60 \lebster, F. and N. P. Fofonoff
111  57-66 ‘lebster, F. and N. P. Fofonoff
IV 70-40 Pollard, R. T.

) 71-50 Tarbell, S. and F. Hebster

Vi 74-4  Tarbell, S. 1967 measurements

VII 74-52 Chausse, D. and S. Tarbell 1968 measurements

VIIT 75-7 Pollard, R.T. and S. Tarbell 1970 Array Data

IX 75-68 Tarbell, S., M. G. Briscoe 1973 IWEX Array
and D. Chausse

X 76-40 Tarbell, S. 1969a measurements

XI 76-41 Tarbell, S. 1969 measurements

XII  76-107 Chausse, D. and S. Tarbeli 1973 MODE Array

XIII 77-18 Tarbell, S. and A. W. Whitlatch 1970 Measurements

XV 77-41 Tarbell, S., R. Payne and 1976 mooring 592
R. Walden Saint Croix E

XV 77-56 Tarbell, S. and A. W. Whitlatch 1971 measurements
XYI  78-5 Tarbell, S. and A. Spencer 1971-1975 MODE Site

" - L i "
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XYIT 78-49 Tarbell, S., A. Spencer 1975-1977 POLYMODE
and R. E. Payne Array I1 i
XYIII 79-65 Tarbell, S., M. G. Briscoe 1978 JASIHN i
and R. A. Heller
XIX 79-34 Spencer, A., C. Mills 1974-1975 POLYMODE
and R. Payne Avray I
XX 79-56 Spencer, A. 1974 Rise Array
XXI  79-85 Mills, C. and P. Rhines. 1978 W,B.U.C.
XXII 79-87 Tarbell, S. and R. Payne. 1973 measurements }
XXI11I 89-40 Tarbell, S. and R. Payne. 1978 POLYMODE g
Array III 1
XXI¥ 80-41 Spencer, A., K. 0'Neill INDEX 1976

and J. R. Luyten.

XX¥  81-i12 Spencer, A., E. D'Asaro and BBL 1977
L. Ami.

XXVl 81-45 Chausse, D. and R. E. Payne. 1972 measurements i
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PRESENTAT ION

The printed portion of this report contains introductory text and
information about the instruments and data processing procedures.  Tables
and figures give summaries of the Tlocation of the instruments. Data are
shown graphically in numerous composite displays.

The microfiche pages contain displays of the basic data. The data from
the Gibbs Fracture Zone are shown on fiche 1, together with reproduction of
the printed pages. Fiche 2 contains data from the Bermuda Microstructure
experiment. Data from the Island Trapped Waves experiment are shown on fiche
3. The displays for the basic current meter data include spectral plots,
tables of statistics, time series plots, progressive vector diagrams and
frequency histograms. Time series plots, spectral plots and tables of
statistics are shown for data from temperature/pressure recorders.

A detailed layout of the data on the microfiche sheets is shown on pages
iii and iv.

INTRODUCTION

This report is a summary of information collected from three separate
moored arr:iy's, of nine or thirteen months durat’on. One array was deployed in
the Charlie-Gibbs Fracture Zone to measure the mean flow and study the
properties of the eddy field. The other two were deployed near Bemuda, one
relatively far from the island and one clese to the island. The objectives of
the Bemuda experiment were to monitor low frequency motions during a
shipboard investigation of microstructure near the island and to study
low-frequency baroclinic waves trapped by the island.

Three moorings were set in September 1975 in the Charlie-Gibbs Fracture
Zone, a deep east-west channel through the Mid-Atlantic ridge at 53° north
(see Figure 1 and Table 1). Objectives were to measure the mean flow and
investigate_the properties of the mesoscale eddy field at this latitude and
their interaction with the underlying topography. Results are reported in
Schmitz and Hogg (1978) and Hogg and Schmitz (1980). The moorings were
recovered in June 1976, giving 7 nine-month records. Data return is
summarized in Table 2.

The first Bermmuda array was set in April, 1975, in approximately an
equilateral triangle configuration with 100 km sides and Bermuda at the
center (see Figure 2 and Table 1). It was designed to monitor the background
mesoscale eddy field during an intensive investigation of possible
microstructure generation processes near the island ( as a part of FAME, the
north Atlantic Fine and Microstructure Experiment, Sanford and Hogg, 1977).
The mooring and related hydrographic results are described in Hogg, Katz and
Sanford (1978). The array was recovered in January, 1976, giving records of
up to 9 months duration. Instrument performance is summarized in Table 3.




In these current meter records, there were suggestions of coherent motions
{trapped waves) travelling clockwise around Bermmuda. This prompted the
setting of the second array (the "Island Trapped Waves" experiment) in
November 1977 (see Figure 3 and Table 1) which was designed to be in the near
field of the trapped wave motions. Results from this experiment have been
reported by Hogg (1980). The array was recovered in December, 1978 after
more than a years depleyment, although one mcering released prematurely two
wee?s fargier and was found by a local fisherman. Data return is summarized
in Table 4.

INSTRUMENTATION

Current Meters

The current meters described in this report were Vector Averaging Current
Meters (VACMs), built by AMF Sealink Systems (now EG&G Sealink Systems), or
Model 850 current meters built by Geodyne, now a part of EG&G.

Each time a pair of rotor magnets passes the sensing diode, the VACM
samples compass and vane information and computes a measure of east and north
water current components. These components are summed through the entire
recording interval, usually 15 minutes, thus giving a true vector average.
One complete rotor revolution initiates 8 compute cycles. Temperature is
derived from a voltage-to-frequency converter (v/f), whose output frequency
is related to the themmistor resistance at its input. The v/f output pulses
are summed over the entire recording interval, thus averaging temperature.
The thermistors are routinely calibrated before and after deployment and the
temperatures are accurate to *.01°C (Payne et al., 1976). All variables are
recorded on a cassette tape at the end of each recording interval.

The Model 850 current meter stores burst sampled data on magnetic tape
cartridges. The instrument collects and stores 23 or 24 data cycles sampled
at 5.27 second intervals. It then turns off for the remainder of the
recording interval (usually 15 or 30 minutes). Model 850's, which have been
modified to include temperature measurements, accumulate the count from the
temperature circuit from one 5.19 second period and record it at the
beginning of each data burst.

Time was measured using a quartz crystal oscillator with a manufacturer's
specified accuracy of #1 second per day. All stated times are in UTC
(Universal Coordinated Time). The instrument clock times were synchronized
with UTC before mooring Tlaunch. After recovery, differences in the two
times were noted.

Two of the instruments (5532 and 5552) were modified to record
differential temperature (tdif). A thermistor was mounted externally at each
end of the VACM pressure case (a distance of 1.74 meters apart), and a
differential resistance was measured and recorded. The Tithium batteries in
the instruments failed shortly after deployment, giving short records of all
variables. See McCullough (1975) and Dean (1979) for further information.

One of the VACMs (6331) contained a pressure transducer, manufactured by
Paine. It is a strain gauge with a rated accuracy of .05 per cent of full
scale. The instrument is routinely calibrated before deployment.
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Temnerature/Pressure Recorder

An “{astrument to record temperature, pressure and time (T/P) was developed
in the Draper Laboratory at MIT for MODE-1 and has been used extensively
since 1973. The instrument stores a sample every 15 seconds and records the
sum of 128 successive data samples every 32 minutes on a magnetic tape
cassette {128 x 15 = 1920 seconds = 32 minutes).

Temperatures have a resolution of .001°C (Wunsch and Dahlen, 1974). The
absolute accuracy is not specified.

The pressure sensor is a strain gauge with a manufacturer-specified
accuracy of .03 per cent of full scale (Wunsch and Dahlen, 1974). These
sensors are recalibrated for each instrument deployment.

MOORINGS

Details of the mooring configuration are shown in Tables 5-13. The items
on each mooring are listed. Depths in meters and data names are included for
data recording instruments.

The anchor was usually a cylinder weighing from 2000-2700 pounds (wet
weight). In the Gibbs Fracture Zone, the anchor on the short mooring weighed
1000 pounds.

Items with the words "glass spheres" refer to glass flotation spheres of
16" or 17" diameter with hard hats, each one bolted to 3/8" chain at 1 meter
intervals.

_ Milliman samples are corrosion measuring devices, attached to the mooring
wire.

Figures 1 thrcugh 3 show mooring locations and Tables 1 through 4 give
summaries of the instruments, their depths and the quality of the data.

See Heinmiller (1976) for a more complete description of WHOI moorings.

DATA PROCESSING

Current Meters

The data from the instrument tapes were transcribed to 9-track magnetic
tapes, converted to scientific units, edited to remove launch and retrieval
transients and bad points, and Tinearly interpolated across missing or
erroneous data cycles,

WHOI data are identified by a mooring number, a sequential instrument
position number (e.g., 5713 is the third instrument down on mooring 571), a
letter to iniicate the data version (e.g., 5713B is the second editing of
5713), and a number to indicate the time sampling interval for that data
record (e.g., 57131800 is the half-hour (1800 seconds) averaged version).

Low-passed versions of data series were formed by passing the data through
a Gaussian filter with a 24 hour half-width, and then subsampling the
filtered series once a day. The composite plots shown for each mooring and
the time series plots and progressive vector plots on the microfiche use
these Tow-passed data files.
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Temperature/Pressure Recorders

Tassette reading and preliminary data processing were carried out at MIT.
The basic time series received by WHOI had been truncated to remove launch
and retrieval transients, but detailed editing was done at WHOI. Basic
spectral plots, time series and statistics are shown for the T/Ps, and the
low-passed temperature data are shown on the composite temperature plots for
each mooring.

PROGRAMS

Time Series Plots

Current meter and T/P variables versus time are presented graph1ca11y. A1l
the plots are based on Tow-passed time series.

Statistics

Statistics for each variable measured by the current meters and T/P's are
presented on microfiche. Mean, standard error, variance, Kkurtosis and
extrema are given for all the variables; east and north covariance,
correlation and other statistics are given for the vectors. The data series
used is based on the instrument sampling interval. For reference, note that
a Gaussian random variable would have a kurtosis of three and a skewness of
zero. .
See Tarbell, Spencer and Payne, (1978) for a more detailed discussion of
these paranmeters.

Progressive Vector Plots

Based on a low-passed time series, the current vectors are placed
tail-to-head so as to show the path that a perfect particle in a perfectly
homogeneous flow would have travelled. Flow regimes and Tlow frequency
behavior show up well on this type of plot. The plot begins with an asterisk
and the first day of each month is marked with a plus sign and every 5th
month is annotated.

Vector Stick Plots
The 24-hour averaged current components are plotted as individual vectors
along a time scale. Unless otherwise indicated, the vector orientation is
such that north is upwards on the page.
The vector roses show current vectors sampled every 7 days, plotted at
the Tocation of the mooring.

Hi stograms
The variables temperature, speed and direction are shown as frequency of
occurence versus amplitude plots. The mean for each data series is marked.
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Spectra
lEe horizontal kinetic energy (HKE) and temperature are displayed

" as spectra. The HKE spectrum is half of the sum of the spectra of the

east and north components. It has the advantage of not being tied to
a particular coordinate system. .

The HKE and temperature have units of (cm/s2c)/cph and
(°C)2/cph respectively. The spectra are all one-sided, i.e., the
area under the spectrum is equal to the variance of the original
record. The plots are log-log rather than 'variance prreserving',
i.e., the contributions of various frequency bands to the total
variance are not in propertion to the displayed areas.

The spectra are calculated based on data sequences of 3240 or 4000
points ('pieces'). Frequency band averaging 1is across three
frequencies and no data-windowing or prewhitening is done.

The WHOI spectral program TIMSAN (Hunt, 1977) averages the spectra
in increasingly iarge groups at the high frequencies to prevent having
to plot thousands of points. This procedure gives few degrees of
freedom (d.o.f) at the Jow frequencies, and many at the high
frequencies. For the spectra calculated from one piece with three
frequencies averaged there are 6 d.o.f. in the lowest frequency group,
and 600 d.o.f. in the highest frequency group.
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Tables 8-10
Tables 11-13

Figure 1
Figure 2

Figure 3
Figure 4

Figure 5

Figure 6

Figures 7-9

Figures 10-12
Figures 13-15
Figures 16-18
Figures 19-21
Figures 22-24

List of mooring components: Gibbs Fracture Zone.
List of mooring components: Bermuda Microstructure Array.
List of mooring components: Island Trapped Waves experiment.

FIGURE CAPTIONS

Location of moorings in the Charlie-Gibbs Fracture Zone.
Location of moorings near Bermuda for the Bermuda
Microstructure Array.

Location of moorings near Bermuda for the Island

Trapped Waves experiment.

Current vectors at mooring Tocations in the Charlie-Gibbs
Fracture Zone. Vector plotted for every 7th data point in
a 271 day series.

Current vectors at mooring locations of the Bermuda
Microstructure Array. Vector plotted for every 7th data
point in a 271 day series.

Curren* vectors at 2 mooring locations during the Island
Trapped Waves experiment. Vector plotted for every 7th data
point in a 394 day series.

Composite time series plot of current vectors: Moorings 570-572
Composite time series plot of temperatures: Moorings 570-572
Composite time series plot of current vectors: Moorings 553-555
Composite time series plol of temperatures: Moorings 553-555
Composite time series plot of current vectors: Moorings 633-635
Composite time series plot of temperatures: Moorings 633-635

Figs. 7-z1
Orientation of vectors is as noted on plots.

Scales are in cm/sec (not mm/sec as noted in
fiche).
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3 TABLE 1
b SUMMARY OF MOORINGS :
£ a
: - Mooring No. of Date Set Date Retr. Location Bottom ”
- No. instruments Depth
.%; (m)
- CHARLIE-GIBBS FRACTURE ZONE
- ...Cruise...
2 Knorr 51  Knorr 54
:;; Leg 7
2 570 1 Sep. 26  June 24 52° 42.7'N 4288
%5 1975 1976 33° 59.2'W
g 571 3 Sep. 27  June 26  52° 53.7'N 2895 -
2 1975 1976 35° 31.0'W ;
o 572 4 Sep. 27  June 25  52° 46.1'N 3398 ;
A 1975 1976 35° 30.0'H f%
53 BERMUDA MICROSTRUCTURE ARRAY 2
= - .. Ciruise... :
i Knorr 49  USCGC
% Evergreen
| 553 5 Apr. 28 Jan. 26 31° 46.9'N 4353 :
" 1975 1976 64° 25.2'W :
N 554 5 Apr. 29 Jan. 26 32° 21.5'N 4774
< 1975 1976 65° 27.0'W
g 555 7 Apr. 9 Jan. 25 32° 500N 4527 :
v 1975 1976 64° 23.8'W ;
1 ISLAND TRAPPED WAVES EXPERIMENT ;
...Cruise... 3
KV Erline Oceanus 52 =
Leg III
633 4 Nov. 15 Dec. 7%  32° 33.8'N 1611
1977 1978 64° 44.7'W
634 3 Nov. 16  Dec. 16 32° 32.2'N 942 .
1977 1978 64° 44.1' .
635 3 Nov. 17  Dec. 17 32° 22.4'N 924
1977 1978 65° 0.9'W
* Recovered by R/V Panulirus.
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TABLE 2

DATA RETURN AND QUALITY
RECORDS FROM CHARLIE-GIBBS FRACTURE ZONE

Record Inst. Data Dates No. of Data Comments
No. depth 1975 - 1976 days pres-
{m) ented

5701 4227  Sep.27 - June 24 2N VT*
5711 1007 Sep.28 - June 26 272 VT
572 2537 Sep 28 - Nov. 4/75 39 VT Electronic problems
5713 2835 Sep 28 - June 26 272 VT
5721 998 Sep.28 - dJune 25 27 v T
5722 2528  Sep.28 - dJune 25 27 vT
5723 3060 Sep.28 - June 25 27 vT
5724 3360 Sep.28 - dune 25 2N VT

) Velocity component data nresented

T Temperature ! "

* There were 2 th2mistors on this current meter.
The records were virtually identical, only one
series is displayed

1-B-4
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Record Inst.
No. depth
(m)
5531 306
5532 506
5533(T/P) 734
5534 1005
5535 1505
5541 314
5542 514
5543(T/P) 78
5544 1013
5545 1513
5551 . 316
5552 516
5553(T/P) 752
5554 766
5555 1016
5556 1516
5557 4016

10

TABLE 3
DATA RETURN AND QUALITY
RECORDS FROM BERMU:':» MTCROSTRUCTURE ARRAY

Data Dates wn. of Data Comments
1875 - 1976 uEy:  pres-
ented

Apr.29 - Jan.26 272 NV T
Apr.29 - Oct.15/78 17" VTTD Errors on sea tape
Apr.29 - Jan.26 i 12 Y

Apr.29 - Jan.26 e VT
Apr.29 - Jan.26 272 ¥V T*  Vane stuck after Sept.15

Rotor stuck after Dec. 1

Apr.29 - Jan.Z6 271 VT
Apr.29 - Jan.26 271 VT
Apr.29 - Aug.29/75 122 TP
Apr.29 - Jan.26 271 VT
Apr.29 - May 25/75 26 VT

Battery depleted

# Vane stuck after May 26,
Rotor below threshold
afier Oct. 19

Apr.30 - Jan.25 270
Apr.30 - Aug.12/75 104
Apr.29 - May 20/75 20

VT
VTTL Battery leaked
VT
Apr.2% ~ Nov.21/75 206 VT
VT
VT
VT

Electronic probiem
Battery 1eaked

Apr.3G - Jan.25 270
Apr.30 - June 12/75 44

Apr.30 - Jan.25 270

# Corrosion in vane
vane stuck after June 13

- -t ey s o - G > oy D = G2 P Y U T T Y B B T e s e P $ D O e D T P Sy Rk S - - -

A11 instruments were current meters except vhere noted (T/P)

v
P
T
TD

*

Velocity component data presented
Pressure " "
Temperature
Instrument also had differential temperature sensors

No data is presented for the basic velocity series
Time series are shown for all Tow-passed data.

A1l data is presented for the stated interval.
A questionable full-length series is used to show
provecs and time series plots.

e
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TABLE 4
DATA RETURM AND QUALITY :
RECORDS FROM ISLAND TRAPPED WAVES CXPERIMENT é

Record Insti. Data Dates No. of Data Comments
No. depth 1977 - 1978 days pres-
(m}) ented
6331 792 Nov.16 - Dec.3 382 TP Rotor did not work

6332 1092 HKav.16 - Dec.3 382 VT

6333 1392 tov.16 - Aug.18/77 275 VT £lock problems
6334 1692 Nov.16 - Dec.3 382 Vi

6341(T/P) 242 Nov.16 - Dec.16 395 TP

0342 542 Nov.16 - Dec.16 395 VT

6343 842 Nov.16 - Dec.16 395 VT

6351(T/P) 224 Nov.17 - Dec.16 394 TP

6352 524  Nov.17 - Dec.16 394 VT

6353 824 Nov.17 - Dec.16 394 T No rotor data on

cassette

e T 0 A e A B0 (et et e e G o8 T U Y Gy oy S P A S A% S Sy S D D G G o S D D D S B S i S S S S M A S e g

A11 instruments were current meters except where noted (T/P)

) Ve'ocity component data presented
P Pressure " ;
T Temperature
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TEMPERATURE RECORDS MOORING 571

A e Ve e S

PRI

"0CT NOV DEC JAN FEB MAR APR MAY JUN
75 76

R %

1007 M

TN T T )P T T

2537 M

3.0} 3T?7{7<7\,/”\VJV‘“~J”””\./\~ﬁp/\\~VN/\’\v\fvﬁv‘f/J\«A/ﬂuﬂva_h\,\ 13.0

2835 M

mxu@‘ dytishyngldolhpepioll

O
O
B e S e B

TEMPERATURE DEGREES C.

"O0CT NOY DEC JAN FEB MAR APR MAY JUN
75 76
Figure 1l

1-F-12




CM/SES

(NORTH 1S UP9

Uav

20

=20

20

-20

20

MOORING

ocT
75

CM/SEG

20

(NORTH 1S UP)

uay

20




23
TEMPERATURE RECORDS MOORING 572
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TEMPERATURE RECORDS MOORING 635
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ABSTRACT

This report is a summary of information collected: from: three separate
oceanographic experiments, -each -with three moorings, whose objectives were to

study the influence of topography on low-frequency -motions. Two arrays were

set near Bermuda and one in-the Charlie-Gibbs Fracture Zone (53°N, 34°%).

A11 the moorings were recovered after nine or thirteen months at sea.
Temperature and current velocity data are displayed graphically as time series
plots, histograms and spectra. Progressive vector plots and pressure time
series are also presented. The data are summarized in. statistical tables.
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PREFACE

This volume is the twenty-seventh in a series of -Data Reports presenting
‘moored current meter and associated data collected by the WHCI Buoy Group.

Volumes I through XXVI present data obtained: during the years 1963-1978,

arranged either by year or experiment (see notes).

A data directory and bibliography for the years 1963-1978. -has been
published, as ‘WHOI Technical Report 79-88.

Volume XXVII presents data from the Bermuda Microstructure experiment, the
Island Trapped Waves array and the Charlie-Gibbs Fracture Zone array.

Volume WHOI

No Ref. Ho.

1 65-44
11 66-60
111 67-66
IV 70-40
Vv 71-50
VI 74-4

VII  74-52
VIII 75-7

IX  75-68
X 76-40
XI  76-41

XII  76-101
XIII 77-18.
XIV  77-41

Xy  77-56
XVI  78-5

XVII 78-49
XVIII 79-65
XIX  79-34
XX  79-56
XXI ~ 79-85
XXII 79-87
XXIII 80-40
¥XIV  80-41

XXV 81-12
XXVI 81-45

and N. P. Fofonoff
< and.-N. P. Fofonoff
andN. P. Fofonoff
T..
. and ‘F. Webster

Webster,
Hebster,
Webster,
Pollard,
Tarbell,
Tarbell, )
Chausse, D. and. S. Tarbell
Pollard, R.T. and:S. Tarbell
Tarbell, S., M: ‘G. Briscoe

and D. Chausse
Tarbell, S.
Tarbell, S.
Chausse, D. and S. Tarbell
Tarbeli, S. and A. W. Whitlatch
Yarbell, S., R. Payne and

R. Walden

DWnnTTITM M
L] L3 - L)

Tarbell, S. and A. W. Whitlatch:

Tarbell, S. and ‘A. Spencer
Tarbell, S., -A. Spencer
and R. E. Payne
Tarbell, S., M. G. Briscoe
and R. A. Heller
Spencer, A., C. Mills
and R. Payne
Spencer; A.
Mills, C. and P. Rhines.
Tarbell, S. and R. ‘Payne.
Tarbell, S. and R. Payne.

Spencer, A., K. 0'Neill

and J. R. Luyten.

Spencer, A., E. D'Asaro and
L. Ami. ,

Chausse, D. and R. E. Payne.
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~Notes
Year Experiment

1967 measurements
1968 measurements
1970 -Array Data
1973 IWEX Array

1969a measurements
1969 measurements
1973 MODE Array
1970 Measurements
1976 mooring 592

. Saint Croix
1971 measurements
1971-1975 MODE Site
1975-1977 POLYMODE

) Array I1
15978 JASIN

1974-1975 POLYMODE
) Array 1

1974 Rise Array
1978 W.B.U.C.
1973 measurements
1978 POLYMODE

~ Array III
INDEX 1976

BBL 1977

1972 measurements




PRESENTATION

The printed portion of this report contains introductory text and

information about the instruments and data processing procedures.  Tables
and figures give summaries of the location of the instruments. -Data are
'shown graphically in numerous composite displays.

The microfiche pages contain displays of the basic data. The data from:

‘the Gibbs Fracture Zone are shown on fiche 1, together with reproduction of

the printed pages. Fiche 2 contains data from the Bermuda Microstructure
:experinent. Data from the Island Trapped llaves experiment are shown on fiche:

3. The dispiays for the basic current meter data include spectrai plots,

tables of statistics, time series plots, progressive vector diagrams and

frequency histograms. Time series plots, spectral plots and tables -of
statistics are shown for data from iemperature/pressure recorders.

A detailed layout of the data on the microfiche sheets is shown on pages
ii1 and iv.

INTRODUCTION

This report is a summary of information collected from three separate

moored:- arrays, of nine or thirteen months duration. One array was deployed in-

the Charlie-Gibbs Fracture Zone to measure the mean flow and study the
properties of the eddy field. The other two were deployed 1. .r Bermuda, one
relatively far from the island and one close to the island. The objectives of

the Bermuda experiment were to monitor Tow frequency wotions :during -

shipboard investigation of microstructure near the island and to study
low-frequency baroclinic waves trapped by the island. )

Three moorings were sét in September 1975 in the Charlie-Gibbs Fracture
Zone, a deep east-west channel through the Mid-Atlantic ridge at 53° north
(see Figure 1 and Table 1). Objectives were to measure the mean flow and

investigate the properties of the mesoscale eddy field at this latitude and

their interaction with the underlying topography. Results are reported in
Schmitz and Hogg (1978) and Hogg and Schmitz (1980). The moorings were
recovered 1in Jdune 1976, giving 7 nine-month records. Data return is
summarized in Table 2. )

The first Bermuda array was set in April, 1975, in approximately an
-equilateral triangle configuration with 100 km sides and Bermmuda at the
‘center (see Figure 2 and Table 1). It was designed to monitor the background
nesoscale eddy field during an intensive investigation of possible
microstructure generation processes near the island ( as a part of FAME, the
north Atlantic Fine and Microstructure Experiment, Sanford and hogg, 1977).

The mooring a«d related hydrographic results are described in llogg, Katz and

Sanfo:a (1978). The aivay was recovered in January, 1976, giving records of
‘up tu- 9 months duration. Instrument performance is summarized in Table 3.

1-A-10




In these:current meter records, there were suggestions--of coherent motions
(trapped waves) travelling clockwise .around Bermuda. Th1s prompted the
setting of the second array (the "Island- Trapped Waves" experiment) in
November 1977 (see Figure 3 and Table 1) which was designed to be in the near
field of the trapped wave motions. Results from this experiment have -been
reported by Hogg (1980). The array was recovered in Deceimber, 1978 after
more than a- years deployment, although one mooring released prematurely two
wee%s far}iér and was found by a local fisherman. Data return is surmarized
in Table 4.

INSTRUMENTATION

Current Meters

The current meters described in this report were Vector Averaging Current
~ Meters (VACMs), built by AMF Sealink Systems (now EG&G Sealink Systems), or

‘Model 850 current meters built by Geodyne, now a part of EGEG.

Each time a pair of rotor magnets passes the sensing diode, the VACHM
tamples compass and vane information and computes a measure of east and north
ater current components. These components are -stmmed through the entire
recording interval, usually 15 minutes, thus giving a true vector average.
One complete rotor revolution initiates 8 compute cycles. Temperature is
derived from a voltage-to-frequency converter {v/f), whose output frequency
is related. to the themistor resistance at its input. The v/f output pulses
are surmed over the entire recording interval, thus averaging temperature.
The themistorc are routinely ca]1brated before and after deployment and the
temperatures are accurate to +.01°C (Payne et al., 1976):. -All variables. zare
recorded on- a cassette tape--at the end of each recording interval.

The Model 850 current meter stores burst sampled data on magnetic tape
cartridges. The instrument collects and stores 23 or 24 data: cycles sarpled
at 5.27 second intervals. It then turns off for the remainder of the
recording interval (usually- 15 or 30 minutes). Model 850's, which have -been
modified to include temperature measurements, accumulate the count from the
temperature -circuit from one 5.19 second period and record it at the
beginning -of each data burst.

Time was ‘measured using a quartz crystal -oscillator with a manufacturer's
specified accuracy of #1 second per day: All stated times are in- :UTC
(Universal Coordinated Time). The instrument clock times were synchronwzed
with UTC before -mooring launch. After recovery, differences in the two
times were noted.

Two of the <instruments (5532 and 5552) were modified to record
differential temperature (tdif). A themistor was mounted externally at each
end of the VACM pressure case (a distance of 1.74 meters apart), and a
differential resistance was measured and recorded. The Tithium batteries in
the instruments failed shortly after deployment, giving short records of all
variables. See McCuilough (1975) and Dean (1979) for further information.

One of the VACMs (6331) contained a pressure transducer, manufactured by
Paine. It is a strain gauge with a rated accuracy of .05 per cent of full
scale. Tne instrument is routinely caiibrated before deployment.




|
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Temperature/Pressure Recorder

An instrument to record temperature, pressure and time (T/P) was developed
in. the Draper Laboratory at MIT for MODE-1 and has been used extensively
since 1973, The instrument stores a sample every 15 seconds and records the
sum of 128 successive data samples every 32 minutes -on a magnetic tape
cassette (128 x 15 = 1920 seconds = 32 minutes). )

Temperatures -have a resolution of .001°C (MWunsch and :Dahlen, 1974). The
absolute accuracy is not specified.

The pressure sensor is a strain gauge with a manufacturer-specified
accuracy o1 .J3 per cent of full scale (Munsch and Dahlen, 1574). These
sensors are recalibrated for each instrument deployment.

MOORINGS

Details of the mooring configuration are shown in Tables 5-13. The items
on each mooring are listed: Depths in meters and data names -are included for
Gata recording instruments. o

The anchor was usually a cylinder weighing from 2000-2700 pounds (wet

‘weight). In the Gibbs Fracture Zone, the anchor on the short mooring weighed

1000 pounds. i
~ Items with the words "giass spheres" refer to ylass flotation spheres of
16" or 17" diameter with hard hats, each one bolted to 378" chain at 1 meter
intervals.
) Milliman samples are corrosion measuring devices, attached to the mooring
vire.
Figures 1 through 3 show mooring locations and Tables 1 through 4 give

summaries of the instruments, their depths and the quality of the data.

See Heinmiller (1976) for a nore complete description of WHOI moorings.

DATA PROCESSING

Current Meters

fhne data ftrom the instrument tapes were transcribed to 9-track magnetic
tapes, converted to scientific units, edited to remove launch and retrieval
transients and bad points, and linearly interpolated across missing or
erroneous data cycles.

WHOI data are identified by a mooring number, -a sequential instrument

position number (e.g., 5713 is the third instrument down -on mooring 571}, a

letter t- indicate the data version (e.g., 5713B is the second editing of
5713), and a number to indicate the time sampling interval for that data
record (e.g., 5713B1800 is the half-hour (1800 seconds) averaged version).

Low-passed versions of data series were formed by passing the data through
a Gaussian filter with a 24 hour half-width, and then subsampling the
filtered series once a day. The composite plots shown for each mooring and
the time series plots and progressive vector plots on the microfiche use
these low-passed data files.

1-a-12




Temperature/Pressure Recorders

Cassette reading and preliminary data processing were carried out at MIT.
The basic time series received -by WHOI had been truncated to removz launch
and retrieval transients, but detailed editing: was done at WHOI. Basic
spectral plots, time series and statistics are shown for the T/Ps, and the
low-passed temperature data are -shown on the composite temperature plots for
each mooring.

PROGRAMS

Time Series- Plots ,
Current meter and T/P variables versus time are presented graphically. All
the plots are based on low-passed: time series.

Statistics

Statistics for each variable measured by the current meters and T/P's are
presented on microfiche. Mean, <standard error, variance, kurtosis and
extrema are given for all the variables; east and north covariance,
correlation and other statistics are given for the vectors. The -data series
used is based on the instrument sampling interval: For reference, note that
a Gaussian random variable would have a kurtosis of three and a skewness of
zero.

See Tarbell, Spencer and Payne, (1978) for -a -more detailed discussion of
‘these parameters.

Progressive Vector Plots

Based on .a low-passed time series, the current vectors are placed
tail-to-nead so as to show the path that a perfect particle in a perfectly
-homogeneous flow would have travelled. Flow regimes and Tlow frequency
behavior show:up well on this type of plot. The plot begins with an asterisk
and the first day of each month is marked with -a plus sign and every 5th
-month is annotated.

Yector Stick Plots
The 24-hour averaged current -components are plotted as individual vectors
along a time -scale. Unless otherwise indicated, the vector orientation is
-such that north is upwards on the nage.
The vector roses show current vectors sampled every 7 days, plotted at
the location of the mooring.

Hi stograms 7
he variables temperature, speed and direction are shown as frequency of
occurence versus ampiitude plots. The mean for each data series is marked.




Spectra

IEE horizontal kinetic energy (HKE) and temperature are displayed
as spectra. The HKE spectrum is:-half of the sum-of the spectra of the
east and north-components. It has the advantage of not being tied to
a particular coordinate system.

The HKE and temperature have units of (cmé/sec)/cph and
(°C)2/cph respectively. The spectra are all -one-sided, i.e., the
area under the -spectrum is equal to the variance of the original
record. The plots are log-log rather than 'variance preserving’,
i.e., the contributions of various frequency bands to the total
variance are not in proportion to the displayed areas.

The spectra are calculated based on data sequences of 3240 or 4000
points ('pieces'}). Frequency band averaging. is across three
frequencies and-no data-windowing-or prewhitening is done.

The WHOI spectral program TIMSAN (Hunt, 1977). averages the spectra
in increasingly- large groups at ‘the -high frequenciee to prevent having
to plot thousands of points. This procedure gives few degrees of
freedom (d.o.f) at the low frequencies, and many at the high
frequencies. For the spectra calculated from -one pieca with three
frequencies averaged there are -6--d.o.f. in the lowest frequency -group,
and 600 d.o.f. in the highest frequency group.
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Table 1
Table 2

Table 3
Table 4.

TABLE CAPTIONS

Surmary of Mooring Locations.

Data return -and--quality from instruments in the
Chariie-Gibbs Fracture Zone.

Data return and -quality from instruments in the
Bermuda Microstructure array.

Data return and. quality from instruments in the
Island Trapped Waves experiment.

The following table$ are printed on microfiche only:

Tables 5-7
Tables 8-10
Tables 11-13

Figure
Figure

Figure

S W po—

-Figure
Figure 5
Figure 6

Figures 7-9

Figures 10-12
Figures 13-15
Figures 16-18
Figures 19-21
Figures 22-24

List of noor1ng components: Gibbs Fracture Zone.
List of moor1ng components: Bermuda Microstructure Array.
List of mooring -components: Island Trapped Waves éxperiment.

FIGURE CAPTIONS

Location of moorings in the Charlie-Gibbs Fracture- Zone.
Location of moorings near Bermuda for the Beruda:
Microstructure Array.

Location of moorings near Bermuda for the Island

Trapped Waves exper1ment.

Current vectors at mooring locations in the Charlie-Gibbs
Fracture Zeone. Vector plotted for every 7th data point in

a- 271 day series.. )

Current vectors at mooring locations of the Bemmtda
Microstructiire Array. Vector plotted for every 7th data
point.in a 271 day series.

Current vectors at 2 mooring locations during the Island
Trapped ‘Haves exper1nent. Vector plotted for every 7th data
point in a 394. day series. _

Composite time series plot of current vectors: Moorings 570-572
Composite time series plot of temperatures: Moorings 570-572
Composite time series plot of current vectors: Moorings 553-555
Composite tine series plot of temperatures: Moorings 553-555
Composite time series plot of current vectors: Moorings 633-635
Cemposite time-series plot of temperatures: Moorings 633-635
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TABLE 1

SUMMARY OF -MOORINGS

Mooring. No. of Date Set Date Retr. Location Bottom
No. instruments Dep?h
(m):

CHARLIE-GIBBS FRACTURE ZONE
.o.Cruise...
Knorr 51  Knorr 54

Leg 7
570 1 Sep. 26  -June 24 52° 42.7'N 4288
1975 1976 33° 59.2'W
571 3 Sep.. 27  June 26 52° 53.7'N 2895
1975 1976 35° 31.0'W
572 4 Sep. 27  June 25 52° 46.1'N 3398
1975 14976 35° 30.0'W
-BERMUDA MICROSTRUCTURE ARRAY
...Cruise...
Knorr 49 USCGC
Evergreen
553 5 Apr. 28  Jan. 26 31° 46.9'N 4353
1975 1576 64° 26.2'\l
554 5 ApF. 29  Jan. 26 32° 21.5'N 4774
1975 1976 65° 27.0'W
555 7 Apr. 9 Jan. 25 32° 59,0'N 4527
1975 1976 64° 23.8'W
ISLAND TRAPPED WAVES EXPERIMENT
io.Cruise...
RV Erline Oceanus 52
Leg ITI
633 4 Nov.. 15  Dec. 7 * 32° 33.8'N 161
1977 1978 64° 44,7'W
634 3 Nov: 16  Dec. 16 32° 32.2'N 942
1977 1978 64° 44.1'W
635 3 Nov. 17  Dec. 17 32° 22.4'N 924
1977 1978 65° 1.9'Y

* Recovered by R/V Panulirus:
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f TABLE 2

s DATA RETURN AND ‘QUALITY
i RECORDS FROM-CHARLIE-GIBBS FRACTURE ZONE
i Record: Inst, Data Dates- No. -of Data Comments
: No.- depth 1975 - 1976: days- -pres-
: (m) ented
’:
5701 4227 Sep.27 - June- 24 271 VT*
5711 1007 Sep.28 - dune 26 272 VT
572 2537 Sep 28 - ‘Nov. 4/75 39 VT Electronic problems
) 5713 2835 Sep 28 - June 26 272 VT
)
: 572} 998  Sep.28 - June 25 277 VT
| 5722 2528 Sep.28 - June 25 271 VT
' 5723 3060 Sep.28 - -June 25 2n. VT
5724 3360 Sep.28 - June 25 27 VT
v Velocity component data .presented
T Temperzture " "
* There were 2 themistors on this current meter.

The records were virtually identical, only one
series is displayed

‘\
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‘Record
No.

5531
5532
'5533(T/P)
5535

5541
5542
5543(T/P)
5544
5545

5551
5552
5553(T/P)
‘5554
5555
5556

5557

Inst.

-depth

{m)

306
506
734
1005
1505

314
514
718.
1013
1513

316

TABLE 3

DATA RETURN AND QUALITY

RECORDS FROM BERMUDA MICROSTRUCTURE ARRAY

Data Dates

1975 - 1976-

Apr.29 - Jan.
Apr.29 - Oct.
Apr.29 - Jan.
Apr.29 - Jan.
Apr.29 - Jan.

Apr.29 - Jan.
Apr.29 - Jan.
Apr.29 - ‘Aug.
Apr.29 - Jan.

Apr.29 - May

Apr'30 et Jaho
Apr.30 - Aug.l

Apr.29 - May

;Aprozg - NOVo
Apr.30 - Jan.
Apr.30 - June 12/75 44

Apr:30 - Jdan.

20/75
21/75
25

25

No. of Data

days pres-

ented
272 VT
170 VTTD
272 TP
272 VT
272 VT~*
27

VT
2N VT
122 TP
2n V- T

z6 VT

270 V1
104 VT
20 VT
2006 VT
270 VT

VT

VT

270

‘Comments

.Errors on sea tape

Yane stuck after Sept.15
Rotor stuck after Dec. 1

Battery depleted

Vane stuck after May -26.
Rotor below thresnold
after Oct. 19

‘Battery leaked

Electronic problem
Battery leaked

Lorrosion in vane

vane stuck after -June 13

- B - T Y S P T Sy = . e . . S TR D . S D GO T RS W NS S D D NV W S P R S e P B D Y U NP P Y P Y P G e WS S S WS S e TS PP W T S = W

v
P
T
™

*

Velocity component

Fressure
Temperature

"data preﬁented

A1l instruments.were current meters except where noted (T/P).

Instrument also had differential temperatuﬁe sensors

No data is presented for the basic velocity series
Time series are shown for all low-passed data.

AT11 data is presenteu for the stated interval.
A questionabl2 full-length series is used to show
provecs and time series plots.
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TABLE 4
DATA RETURN AND QUALITY
RECORDS FROM ISLAND TRAPPED WAVES EXPERIMENT

‘Record: Inst.  Data ‘Datcs No: -of ‘Data ‘Comments
Nos -depth 1977 - 1978 days- pres-
(m) ented
6331 792°  Nov.16 - Dec.3 382 TP Rotor did not work
6332 1092  Nov.16 - Dec.3 382 VT
6333 1392 Nov.16. - Aug.18/77 275 VT Clock problems
- 6334 1692 Nov.16 - Dec.3 382 VT
a o . , ) ]
~ 6341(T/P) 242 Nov.16 - Dec.16 395 TP
F— 6342 542 Nov.16 - Dec.l6 395 VT
: 6343 842 Nov.16 - Dec.16 395+ VT
6351(T/P) 224 Now.17 - Dec.16 394 TP
6352 524 Nov.:? = Dec.16 394 VT
6353 824 Novi17 = Der.16 394 T No rotor data on
cassette
3 A1 instruments were current meters except where: noted (T/P)
v Velocity component data presented
P Pressure
T Temperature " "
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W.H.0.I. Mooring # 570

Charlie=~Gibbs Fracture :Zong

‘Length.-of Mooxing -Component Depth: Data-
dkem in m. e e inm. ~ Nae_
1 1 Radio Float 4190
2 2 1/2" chain
3 12 12 16" spheres
4 20- 3/16" wire
5 1.5 VACHM 4227 570
6 13 5/8" Nylon
7 3 3/8" chain
8 2 ‘Release 4247
9 5 1/2" chain
10 20 5/8" Nylon
11 3 1/2" -chain
12 Anchor 4288-
Mooring: set September 26, 1975 Latitude 52° 42.7'N
‘Retrieved June 24, 1976 Longitude 33° 59.7'W

Days at sea 272




Pable 6

woH.0.I., Mooring # 571
CnarXie-<Gibbs Fracture Zone
Length of Mocring Component

item in m.

- e @ ma e L T N

Radio- Float

1

2 2 1/2" chain

3 13 13 17" spherxes
4 20 3/16" wire

5 1.5 VACM

‘6 1000 3/16" wire

7 400 3/16" wire

8 66 3/16" wire

9 28 5/8" Nylon

10 8 8 17" spheres
11 20- 3/16" wire
12 1.5 VACM

13 282 3/16" wire

14 12 1217" spheres
15 1.5 VACM

16 15 5/8" Nylon

17 3 3/8" chain
18 2 Release

19 3 1/2" chain

20 20 5/8" Nylon
21 2.5 1/2" chain

22 Anchors

Mooring set _September 27, 1975

Retrieved _June 26, 1976 .

Days at sea 273

1~C-10

Depth
in-m.

970

1007

2538

2835

2857

2895

Latitude 52° 53.7'N.

Data

Name

5711

5712

5713

Longitude 35° 31.0'W




Table 8

W.H.0.I. Mooring # 553

-Bermuda Microstructure :‘Array

Length of Mooring -Component Depth Data
item in m. e i in.m, Name_
1 1 Radio ‘Float 286
2 2 1/2" chain
3 15 3/8" chain, 15 16" spheres
4 1.5 VACM 306 5531
5 180 3/16" -wire
6 17 3/8" chain
) 1.5 VACM 506 5532
& 218 3/16" wire
9 .4 T/P 725 5533
16 258 3/16" wirte
11 18 3/8" chain, 18 16™ spheres
12 1.5 VACM 1005 5534
13 480 3/16" wire
14 15 3/8" chain, 15 16" spheres
15 1.5 850- CM- i 1505 5535
16 3 3/8" chain
17 2 Release
18 1193.5 1/4% wire
19 1000 3/16¢ wire
20 400 3/16" wire
21 177 5/8" ‘Nylon
22 20 5/8" Nylon
23 3 1/2" chain )
24 Anchor 4353
Mooring set _April 28, 1975 Latitude 31° 46:9'N.
Retrieved _Januaxy 26, 1976 Longitude 64° 26.2'W .

Days at sea 4273
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20
21
22

23

24
25
26

Length of

Table 9

‘W.H.0.I. Mooring # 554

Bermuda Microstructure :Array

item in m.

15
1.5
180
17
1.5
218
14
258
18
1.5
480
15
1.5

2
1221
1000
780
180
20

Mooring set April 23, 1975

Mooring:-Component

Radio Float
Light
Radio

1/2" chain
3/8" chain,-
VACM

3/16" wire
3/8" -chain,
VACM

3/16" wire
T/P

3/16" wire
3/8" chain,
VACM

3/16" wire
3/8" chain,
850 €M

3/8" chain
Release
1/4" wire
3/16" wire
3/16" wire
5/8" Nvlon
5/8" Nylon
1/2" -chain
Anchor

Retrieved

January 26, 1976

Days at sea :272

15 le"

17 16"

1e 1le"

15 16"

Depth- ‘Data
in_m.. Name
.294
spheres
314 5541
‘spheres
‘514 5542
733 5543
spheres
1013 5544
spheres
1513 5545
4774
Latitude 32° 2L.5'N
Longitude 65° 27.0'W




Table 11

W.H.0.I. Mooring # 633

Length of Mooring Component
item in m.

1 Radio float
Radio

. Light
2 2 1/2" chain
3 21 21 17" -spheres
4 20 3/16" wire
5 1.5 VACM
6 297 3/16" wixe
7 1.5 VACM
8 297 3/16" wire
9 1.5 VACM
10 259 3/16" wire
11 17 17 17" spheres
12 20 3/16" wixe
13 1.5 VACM
14 3 3/8" chain
15 2 Release
16 3 3/8" chain
17 71 3/16" wire
18 15 5/8" Nylon
19 2 1/2" chain
20 -Anchor

‘Mooring set November 15, 1977

Retrieved Decemnber 7, 1978

Days at sea _388

Island S'rapped Waves Experiment

Depth
in;fm.

565

511
911

1211

1511

1611

Latitude 32° 33.8'N .

Data
Namﬁ

6331
6332

6333

6334

Longitude 64° 44.7'W




Table 12

W.H.0.I. :‘Mooxing # 634

Island Trapped Waves Experiment

Length of ‘Mooring Component Depth. - Data

itemip m e e e e =" Tinm.  Name_
1 ‘Radio Float 217

Radio
Light

2 2 1/2" chain
3 28 .28 17" spheres
4 .4 T/P 242 6341
5 295 3/16" wire
5 1.5 VACM 542 -6342
7 263 3/16" wire
8 13 13 17" spheres
9 20 3/16" wire
10 1.5 VACH: 842 6343.
11 3 3/8" chain
17 2 ‘Release
13 2 3/8% chain
14 71 3716" wire
15 15 5/8" Nylon
16 2 1/2" chain
A anchor 942
Mooring set November 16, 1977 . Latituder 32° 32.2'N _
Retrieved Decembexr 16, 1978_ Longitude ‘64° 44.1'W_ o

Days at sea 395
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Table 7

W.H.0.I. Mooring # 572

Charlie-Gibbs Fracture Zone
Leugth of ‘Mooring-:Component -Depth Data
item_in m. e e e inm,  Yame_
1 Radio Float 956
2 2 1/2" chain
3 16 16 16" spheres
4 20 3/16" wire
5 1.5 VACM 997 5721
6 1000 3/16" wire
7 Milliman sample
8 Milliman -sample
9 Milliman sample
10 400 3/16" wirxe
11 Milliman sample
12 79 3/16" wire
13 13.5 5/8" Nylon
14 11 11 16" spheres
15 20 3/16" wire .
16 1.5 VACM 2528 5722
17 500 3/16" wire
18 Milliman sample
19 8 8 16" spheres
20 20 3/16" wire
21 1.5 VACM 3060 5723
22 269 3/16" wire
23 17 17 16" spheres
24 10 3/16" wire
25 1.5 VACM 3359 5724
26 13 5/8" Nylon
27 Milliman sample
28 5 3/8" chain
29 2 Release
30 3 1/2" chain
31 20 5/8" Nylon
32 2.5 1/2" chain ]
33 Anchors 3398
Mooring Set _September 27, 1975 Latitude 52° 46.1'N __
‘Retrieved __June 25, 1976 Longitude 35° 30.0'W__

Days at sea 273
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T

-‘Length.-of
item in m.

1
o

3

4 2
5 15

6 1.5
7 182
8 15

9 1.5
10 218
11 A
12 28,
13 l».’s
14 237
15 10
16 1.5
17 480
18 15
19 15
20 10C0

21 1000
22 478

23 5
24 1.5
25 200

26 20

27 50

28 100

29 76

30 15

31 2

32 5

33 20

34 3

35

Mooring Set
Retrieved

Days at sea

P e ——— - — T e~ ——- - T

Table 10

W.H.0.I. ‘Mooring # 555

Bermuda Microstructure Array

-Mooring Component

- ar = o s e = e

Teardrop Float

‘Radio

Light

378" chain

3/8" chain, 15 16" spheres
‘VACM

Wire

3/8" :chain, 15 16" spheres
VACM

3/16" wire

T/pP

3/16" wire

VACM

3/16" wire ,

3/18" chain, 10 16" spheres
“VACM

3/16" wire

3/8" chain, 15 16" spheres
‘850 CM

3/16" wire

3/16" wire

3/16" wire

3/8" chain, 5 16" Spheres
850 CM

3/16" wire

3/16" wire

3/16" wire

3/16" wire

5/8" Nylon

3/8" chain, 15 16" spheres
Release

1/2" chain

5/8" Nylon

1/2" chain

Anchor

April 29, 1975 Latitude 32°

_Janvary 25, 1976

Depth-
in m.

- . me

297

316

516
736

766

1016

1516

4016

4527

59'N

271

Longitude _64° 23.8'W

1-p-11

Data

‘Name_

5551

5552

5553

5554

5555

5556

5557
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CURRENT ROSES AT A NGMINAL DEPTH OF 1500 M
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Table 13

W.H.0.I. Mooring # 632

IsYand Trapped Waves- Experiment

Length of Mooring. Componernt
stem inwm. L __

1 Radio Float
Radio
Light

2 2 1/2" chain

3 28 28 17" sphétes

4 4 T/P

5 295 3/16" wire

6 1.5 “VAC

7 263 3/16" wire

8 13 13 17" spheres

9 20 3/16" wire

10 1.5 VACM

11 3 3/8" chain

12 2 Release

13 3 3/8" chain

14 71 3/16" wire

15 15 5/8" Nylon

16 2 1/2" chain

17 Anchors

Mooring set November 17, 1977

‘Retrieved Decenber 17, 1978

Days at seca _395

1-D-13

Depth
inm.

199

224

524

824

924

Latitude 32° 22.4'N

Data
Name

5351

6352

6353

Longitude 65° 00.9'W




CURRENT ROSES AT A NOMINAL BEPTH OF 500 M
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STDe DEV. = 17%.324 165,426 111994 W 458
KURTBSIS = PDeThy 30268 249501 ‘Bed90
SKEWNESS = s 777E = v 215 LY #1912
MINIMUM s 5722516 «489,876 2:846 15843
MAXIMUM 2 4024526 495907 561533 180846
Ili#*«i*&*fa
EAST & NURTH
T2 TIT YRR S BT LA EL I IR TR YY EY SN Y Y
CBVARTANCE - 70424348 * SAMPLE SIZE = 538 PBINTS
‘STDd ERRe BF-COVARTANGE = 3024137 *
~ 8TDy DEVe UF CHBVARIANCE = 244300164 # SPANNING RANGE )
CURRELATIBN CBFFFILIENT ] 248 * FRUM 75« IV «29 04,00400
VECTHR MEAN: » 6092y * TO: 7he | o268 13400:0C
VECTHR VARIANCE s 283584813 *
VECTBR 'STD. DEV, = 168,401 * DURATIHBN 272,38 DAYS
PERIOD, HRS. PERT13D., HRS.
- { 3 1000 1 10
1:06; - 10001 1931 - iIO T ‘;03 13 T T 9 T T
o ] |
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. o
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) > - 72 fa 7
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&5 7 .
= e =z -
w ul
: . a 1
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—_ AUTO SPECTRUM >-
- SS31AIH: EAST S :
> id‘; SS31ALH NORTH i u11k52;5§3tA}H7TEHPERATURE 4
—_ ) 336 METERS - = T 306 MErERs .
¥ | 75-1V-<29 10 76-1~24 4 W RF5-iV-29 TO 76- -
5 I PIECES WITH 3240 ESTIMATE® ¥ 1 PIECES WITH 3240 EserArEs ;
PER PIECE. AVERACIT .Q/Ed PER P1ECE. AVERAGCLD OVER
3 ADJACENT FREJUENSY ‘BANDS 33ADJACENT FREOUENCV "BANDS
I 1 1 1 - [ 3. L 1 - ) 5 1 bl
18 0. 001 2. wa 1o Q.001 0. 01 ~ 0.1
FREQUENNY.CYCLES/HRS. ) FREQUENCY .CYCLES/HRS.™
2=A-1




**%&*ﬂ&#*****i*»kﬂl{*Q**&l**#*G***#&***i***i&**&******l*%l**«**
## 5532P1H *% 4079 PBINTb FR3M 75« v «29 T8 75« X =15

INST: OT=5106 DEPTH 506 M
ob**&*ﬁuuu*u**&**&&xau**&&***yﬂn**unuﬁuiiyquu*u«*n********nfi**u***ﬁ*&&*&*&**

VARLABLE » EAST ‘NORTH SPEED TEMPERATURE TIDIF
UNITS % MM/ S MM/ MM/S DEGREES C, - DEGW Th
********ﬁ******&***l****l*****#l*“*#i%#****Ql***&dI**li**&******************“!*
MEAN- s 410 20+753 1834074 16564 +13{Ee1
| STDe ERRs = 24590 1779 10328 2110E~Y. v143E=3
VARIANCE = P7363¢502 12912912 71919103 *490 +830E 4
$TDe DEV = 1650419 1134638 84 ¢ B0Q- *7Q0 “91LE2
KURTBSIS & 2071 20612 2539 3+235 30858
SKEWNESS = 0208 XY-LY V276 »e923 »534
MINIMUM = w411 4094 »395,810 1844 144376 ~s 155E.]
MAXIMUM = 3360432 278320 439,973 17+872 +642E
T TXT TR Y
EAST & NBRTH 7 ] 7
BRERRERTRRE N S X2 TR Y TY SRR LIRS XY X
COVAR]ANCE = 21750815 * SAMPLE SILE = 4079 PBINTS
STDs ERRe BF CYHVARIANCE = 3184862 » o
87D, DEVe UF -CEVARIANCE = 20364 ,787 * SPANNINU RANGE ]
CURRELATIGN CBEFFICIENT = Cel16: * FRUM 75e IV =29 Q137430
VECTBR -MEAN e 20757 * To 7%« X =15 23+37430
VECTOR ‘VAR]ANCE » 201384207 L 7 _
VECTYR STDe :DEV+ = 1410909 * DURATIP" 16992 DAYS
PER1OD, HRS. PER1OUD. HRS.
15 1000 100" 10 ,31000 100 19
107 —T T 107 T 7"
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11000 100 10
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: s
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167k 14
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D 5 ; T, : , T -
" 12 = Hﬁ' §V : V/ 4 W i mq
168 | 1 : /WW“ 2 16'} " -
: - A g
- : 18 | = - .
I x AUTO sPEm«m/— S
: = 5532PIH TDIF o
1 =L ‘65 1 1 1 1 fied .3
18" |k . 0.00i 0.0l w 10°F -
» d , . FREGUENCY. CYCLES/HRQ z 5 -
AUTO SPECTRUM: )
5532°1H EAST 751y an RS 1 ‘ auTo speEciRun gy
{ECE- AVERAG ov (RS o e
Y0.001 __0.01 0-1 3 ADJACENT FREGUENCY BANDS 0.00} 0.01 0.1

FREQUENCY ., CYCLES/HRS. FREGUENLCY,CYCLES/HRS.




**&i*********ﬁ***’*x*l*&&&&ﬂ*&***&*!***l*l*l’*ﬁ**l&*!**i**ﬁ&***
#% S534ALH »% 538 PBINTS FROM 75+ [V «29 T8 76¢ 1 =26

INSTe Ve0136. DEPTH 1005 Mo
*&*i*********#*#*#***&il***l*#***%*%l**“&**i*!*l*****#l#*****&*#*§l¥*
VARIABLE * EAST NBRTH SPEED TEMPERATURE

| UNITS * MM/ S MM/S MM7S DEGREES C.
*QWi*k*Q**i******&¥*&?ii***&*l*i*w%&i***%&jlf**&*iii*w%*l*l&*l*&***&*
MEAN * =10e317 3¢493 754612 60740
STDe ERRe = 782 o701 496 +635Ee2
VARJANCE = 39994645 32084957 16100044 264
STD. DEV. = 634243 564648 4091285 514
KURTBSIS = 22728 3e3%2 3.041 2+902
{ SKEWNESS = +237Ewy e231 v 699 v178
MINIMUM: = »204 4466 »«190,015 1.175 5,683
MAXIMUM = 1944928 2284960 2454272 Be167
|
XX TTE Y Y )
b EAST & NURTH
FAE AN K WA R s R e gl
. COVARIANCE = 4124390 * SAMPLE SIZE = 538 PBINTS
" STDe ERRe OF CBVARIANCE = k6e252 * )
STDs DEVe BF CBVARLIANCE = 37394860 * SPANNING. RANGE
CHRMRELATJON- CBEFFICIENT = o115 * FROM 756 ]V »29 .04400,02
VECTUOR -MEAN x 100892 » Te 760 I =26 13400100
VECTBR VARIANCE x 36044301 * . .
VECTUBR STDe DEV. » 60,036 * DURATION: 272438 DAYS
PERTOD. HRS. PERIOD. HRS.
.5 | | i 10
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- ‘AUTO SPECTRUM > ’
W' ool §%¥4¥‘ﬁﬁﬁ« @ 52|
|z oy 1005 METERS W oE i
¥ 2 75-1V-29 10 76-1-24 A w o} .
I PIECES WITH 3240 ESTIMATES . ]
2 PER PIECE. AVERAGED OVER 5534AIH TEMPERATURE
. 3 ADJACENT FREOUENCY BANDS .l 1005 METERS \,
A - R T T o T ) gol SR T .
' 19001 0.01 0.1 T TR '
FREQUENCY.CYCLES/HRS. FREQUENCY., GYCLES/HRS

2-A-3




n»&i*}ugiw&&*&*q*&&i*a&#**gl»ﬁ*i*»&#***i*&»t&»b&&&&i&}*&**@ﬁ&»g
## S535ALHTEMP w## 538 POINTS FROM 75« [V «29° T8 76+ 1 «26
INSTe TeQ052 DEPTH 1505 Me

2 R AR IR SR A Rl g
VARIABLE * TEMPERATURE

UNJTS *  DEGREES Co
IR RS R 23 8 2
MEAN- x 4¢50%
STDe ERRe © »192Ew2
VARIANCE = 241Ew1
STDs DEV. = 155
KURTBSIS = R+335

) SKEWNESS = e 145
MINIMUM 3 4066
MAXIMUM = 40849

T2 2L 2R 2 2 8 X3 24

) # SAMPLE SIZE = (538 PBINTS
]
| # SPANNING ‘RANGE -
# FRBM 75« [V «29° (3430942
* TH 76 1 =26 1230042
R )
# DURATIBN 272438 DAYS
" PERTOD. HRS-
5> 1000 100 10
16 | 1 .- T i ¥ ¥
} 16" .
b :
{18 .
Y- )
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2162 -
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Q b
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w 165}
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w s AUTO SPECTRUM
5535AIHTEMP TEMPERATURE
{ ) 1505 METERS
16 4— Lt L ] p]JEQQYa%% Q)J?QéﬁﬁﬁArss
- = - (3 2
- 0.001 J.01 0.1 PER PIECE. AVERAGED OVER

FREQUENCY,.CYCLES/HRS. 3 ADJACENT FREQUENCY BANDS

e e R e ? - e — e — e oo — e = e o s -




*l*ﬁ&*llb***&*&lii*l *i*9*****i**l&*’*l.&***Q*ﬁ%ﬂl*&&*&**ﬁ%*&&*h
#% " S541ALH ## 6510 POINTS FRBM 75= ]V 29 T8 76 ] =2p
INST: Ve3¢ DEPTH 314 Mo

IZZTITTIXLR: PR TRy &***ﬂ&*#****Q*Il***l*******ﬁ*l* e RERRRRRRRRBRG DY

VARIABLE « EAST N8RTH SPEED TEMPERATURE

) UNITS: * MM/S. MM/S. MM/S DEGREES C,
**Ql*&&#***********] &**i&i&&*&l*ﬁ*********iii*l**%* b*l**h**b*“i******
MEAN . 22+117 *554¢866 202639 180289
STDe ERR¢ = 14824 12935 1el4g *368Ew2
VARIANCE = 21665770 243654303 85784635 *8B3Ew1
STODs -DEVe = BET7L93 1564094 92621 0297
KURTESIS = 3766 2+190 3e394 3425
SKEWNESS= 2 w e 405 0116 o504 «9693
MINIMUM = «5224638 =427 4856 5974 164976
MAX IMyUM = 4¥RSe418 5180449 6396074 18o929

h R RBE RN

EAST & NORTH

l&i**?***ﬂ*& C*?*I&#Illl*&&*’**l**l'*****iI»
) COVARIANCE . 5741169 * SAMPLE SIZE = 6510 POINTS
STOs ERRe UOF COVARIANCE = 269821 *
5TD, DEV, BF CBVARIANCE = 217704377 * SFPANNING RANGE
CCRRELATION COEFFICIENT = 0250 * FROM 7%« IV =29 22400000
VECTUR MEAN s 60084 * T8 76= ] =26 03400000
VECTBR VARIANCE = 23015,536 *
VECTHBR STDe DEVe = 151709 * DURATION 27121 DAYS
‘PERTOD. HRS. PERTOD. HRS.
| 66,1900 100 10 «2 1000 100 10
10r T T T 10 T ) T T =7
j i
15 - ]
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o
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} © 164‘ - . N
. . Yo
> N 7 Nl 7
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% *:‘é :‘E
RL - 3 -
o i 4
>
2 =
ERTk - 2 4
& : &
[5) e 1
- Asusro AS]PHECEIRUH by
W L 41A1H EAST \ ' AUTO SPECTRUM
L = 16} S54AIH NORTH L 5 165  SS41AIH TEMPERATURE % A
_ 314 MEJERS , = 314 METERS
X - 75-1V-29 T0 76-]-24 - wi - 75-iV-22 T0 76-1- 24
N I PIECES WITH 3240 ESTIHATES | FIECES WITH 3240 ESTIMATES|
PER PIECE. AVERAGED OVER | PER PIFSE. AVERAGED OVER
, g ADJACENT FREQUENCY BANDS 4| 3 ADJACENT FREOUENCY BANDS
) i : - -n % [ | i i
0. 00|_ 0.00 0.1 10 001 - 0.91 o1
FREQUENCY.CYCILES/HRS. FREQUENCY.CYCLES/HRS.

2-A-5
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2-A-6

*#% . 5542ALH ¥% 4510 PBINTS FRBM 75 v «29 TY 76e I “26
INSTs ve01tinéb DERTH 514 M
i“*{****l*********&l****&*&**&***4***&&%*******’*ﬂ***%**************l
VARIABLE * -EAST NORTH SPEED TEMPERATURE
UNITS * MM/¢ MM/S MM/S PEGREES Co
5*!'******4§**!**§*{**'*******!l&&*****i*&i*l!l****%liﬂ}&**#***ll****
MEAN s R¢982 whle 652 1664785 16621
STDs ERRe = ie418 14660 %902 ¢743Ew?
VARIANCE = 130940031 17949+¢513 0300914 +353
STD¢ DEY, = 1143428 133,976 72 ¢807 «800
KURTBSIS = 34259 10990 34095 49290
| SKEWNESS = i 440 v940E=1 275 o876
MINIMUM = .“O6j235 -35“.007 4,369 13,883
MAXIMUM » 2854636 3640985 4610469 17808
L2 A XXX R Y X
b EAST & NHRTH
BREBRBEERN S, W2 RS LTS T IT T Y YT PR PRy g
}tCUVARIANCE ) = 6077522 * SAMPLE SIZE = 5510 PBINTS
STDe ERRe UF CBYARTANCE = 1734267 *
STDe DEVe BF COVARIANCE = 139734985 * SPANNING RANGE
‘CORRELATIBN CBEFFICIENT = 0396 * FRBM 75a IV «29 EE.OO 00
VEGTER MEAN a 453547 * TO 76= 1 =26 0340000
VECTER VARIANCE = 15521772 » )
=VECYGR'STD;£B?56 MR = 124,586 * DURATIUN 271.21 DAYS
D. HRS. PERIOD. HRS.
18 o0 100 10 [ 000 100 1o
oN K R
3 — ]
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© |64 - . ‘6‘ »]
) Us
> ] U"_'_ =1
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5 | i
- 3 ul
14 - = 0 i
) ; 9 14
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o Fa
w 5 —
16°F — 2 5! ]
5 ] ] E} i0
) = T
— %?%iﬁfﬁﬁ%? >
4 . &)
Wl ] AUTO SPECTRUM
= 16'}  5542A1H NORTH § & =2| S5S42A1H TEMPERATURE i
- X F75-1V-29 10 75-1-24 . & L 75-1v-29 T0 76-1-24 .
s b PLECES HITH 3240 ESTIMATES "1 PIECES WITH 3240 ESTIMATES'
ER PIECE. AVERAGED PER PIECE. AVERAGED OVER \&
3 ADJACtNT FREQUENCY BANDS 3 ADJACENT FREOUENCV BANDS l
L ] - =1 1 -1 i - =3 1 1
‘ ‘d 0.001 0.0} 0.1} 10 le cot 0. Q, :
FREGUENCY.CYCLES/HRS. FREQUENCY., CYCLEo/HRS




RRRRRRBERERERRRR RN BB R RR DR RS ERBRE AR RERRRBRDRERRRER RN R R RRRS S
##  5544A1H #% 5510 POINTS FROM 75+ ]V =23 T8 76e 1 =26

INSTs V0180 DEPYH 1043 HMs _
- Aok kot ok ok ool ok e ok o ek g stk e o ool sk e Radoke e o e ok ikl ok ok ook ook sk g ook ko Aok ok ol ok ko ok Rk TRl

PER PIECE. AVERAGED OVER
3 ADJACENT FREGUENCY BANDS

VARL-ABLE % EAST NORTH SPEED TEMP ERATURE
UNITS— %* MM/ S MM/S. * MM/S ‘DEGREES. C.
F Aok o Ak o ok ok okofok ok Sk ook e defosdol ok kol ok ok ok ok ok ook ok B okok sk ook ok B ko ok ok ok
MEAN = -L64225 ~20.294% 87.306 T046
SID. ERR-. = « 179 « 891 o 5T7 «B64E-2
VARTANCE = 3947. 389 5164,897T 2165.536 «486
- S-¥D. :DEV:S = 624832 TLs86T 46.535 « 697
KURTUSIS = 30’199 2-689 30 37~8 2.7’234
SKEWNESS = -e317 -.202 <118 «484
MINI MUM = -2444846 -269.253 3.220 5.819
MAX T MUM = 154.463 179.944 2T17.657 8.929
kAR ok ok kR ko
EAST £ NGRTH
*#**#******* e e o ok ok o ook e e ook ok ek ook ok k
COVARIANCE = 1473.6176 * SAMPLE SIZE = 6510 POINTS
STD. ERR. OF COVARIFANCE = 56699 * 7
STD. DEVs OF COVARTANCE = 4574,746 % SPANNING. RANGE
CORRELATION :COEFFICIENT = 326 * FROM 75~ IV -29 22.00.00
VECTOR MEAN = 25;983* * T0O 6= 1 -26 -03.00.00
VECTOR VARIANCE = 4556:393 *
VFCTOR STD. .DEV. . = 67.501 = DURATION 271.21 DAYS
: PERIOD. HRS. ‘PER10OD. HRS.
s 1 ) T
105 — ?00| =T lloil:: — "9 T ‘63 - L‘?CLO’.’A, — \,00 — ',:7:‘,70,4
o
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ud
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— 4 ] %
uw w
= 3 ] [an]
¥ bl
. o]
‘50 1 1 . S — i i . 5
0.001 0.01 0.1 =
FREQUENCY,CYCLES/HRS. ATy
AUTO SPECTRUM ) AUTO SPECTRUM
5544A1H EAST S544A1H TEMPERATURE
ST poat i3 SR
1 ) 1075 - — =
75-1V-29- 10 76-1-24 0.001 .01 9.1
| PIECES WITH 3240 ESTIMATES . FREQUENCY.CYCLES/HRS.




*G*}*l****&*g&*****{ X I I A s I IR R IR IR TS YA TAT YL Y'Y Y 2

- *“ﬂ

5545A1H
INSTe Me260T

P

627 PBINTS FROBM 75« 1V =29 T0 75=
PEPTH 18513 M

V «25

********#*********************#*i******************t*****************

VARI- ABLE * EAST COMP NORT-H COMP SPEED thPERATURE
UNITS: % MM/ S EC MM/ SEC MM/ SEC DEGREES C.
'i**t****ﬁ#*************s***********************************i*********
MEAN = -22.391 -6.521 39,220 4,275
STD., :ERR, = 1.345 «199 «928 « 175E=2
VARIANCE = 11344416 399,788 539.902 «193E-2
STD. DEV. = 33.681 19.995 23.236 «439E-1
KURTOSIS = 2.748 3.702 3.126 3.882
SKEWNESS = —+303 - o495 +975 1050
MINI MUM = ~-113.783 ~-081l.405 17.276 4.188
‘MAX T MUM = T4.032 56.1:08 114.333 4.437
ko koo ook ok kol s kekokskok &
EAST COMP & NORTH COMP ] ]
F koo dok ok ok dokkokk kXK % ek ok ootk g 3ok ook Aok ko ok kol o ok ok ok
‘COVARIANCE = ~216.981 * SAMPLE SIZE = 627 POINTS
STD. ERR. ‘OF COVARLANCE = 30.071 *
STD. DEV. :OF COVARIANCE = 1524915 * SPANNING RANGE
‘CORRELATION COEFFICIENT = -e322 * FROM 75— IV =29 21.30.42
VECT-OR MEAN = 1 23.321 * T0 15— V =25 23.30.42
VECTOR VARIANCE = 767.102 % )
VECTOR STD. DEV. = 27.657 * DURATION 26.08 DAYS
PERTOD. HRS. PERT0OD. HRE.
) . 00
i\é . 163 "Og' ll{] T 'ii‘l]' ]l H ~ "0 1]
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> 55
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FREQUENCY.CYCLES/HRY.
AUTO SPECTRUM

FREQUENCY.CYCLES/HRS.

5545A1H- EAST

COMP

5545A1H NORTH caMp
1513 METERS
75~iV-23- T0 75-y=24
I PIECES WITH 300 ESTIMATES
PER PIECE. AVERASED OVER
3 ADJACENT FREOUENCY BANDS

AUTO SPECTRUM

SS45A1H TEMPERATURE
~I513 METERS
75-1V~29 TQ 75-y-24
! PIECFS oiTH 300 ESTTMATES
PER PIECE. AVERACED 2VER
3 ADJACENT FREGUENCY BANDS




R XTSI IS 2 X ] {'&i*i&*i*****gi&****!&*Q**{**h&&i}&**l&;j&l ‘o
»» 5551A1H #%  £488 POINTS FROM 75= [V 30 T8 76= ] «25 :

INST+ Ve0i11 DEPTH 316 Me ) )
Y 22 XTSRRI ARSI IR SRR SR SRS AL AL IS AR AL AL R el d

VARIABLE * EAST NBRTH -SPEED TEMPERATURE
UNITS * MM/ S MM/S MM/ S DEGREES C,
Q&!ﬂ,&il’*#{******’*"lﬁa***}ﬁ&***!*'*****!*l****i!*i****ﬁ*#I-i'*%&***#*l%!*'&*
MEAN z 7304614 »32¢533 25608814 17817
STDes ERRv = 7 20280 29616 1+692 0892Ewp
VARIANCE = 337330439 44384 154 185840638 517
STOs DEVe = 1R30667 210675 136+325 +719
KURTBSIS = 20445 20470 10944 beziQ
SKEWNESS = 623 -t L 133 *1¢289
MINIMUM = »283,179 »594,268 44758 144783
MAXIMUM = 595.212 5119112 614104 1847314
HERRHERRENR Y
EAST & NBRTH
RERBARBRER N BREBEARBORERBERRREBRRRED NN
COVARIANCE = 5083+815 * SAMPLE SIZE = 6488 POINTS
STOe ERRe UF CBVYARIANCE = 413,015 »
STD,. DEVs OF COVARIANCE = 33267,586 ¢ SPANNING. RANGE )
CURRELATION CBEFFICIENT = »131 # FRBM 75« ]V #30 1140000
VECTBR MEAN = 80¢343 » TO 76= 1 *25 18400000
VECTBR VARIANCE » 39058797 LA
YECTER STDe DEVe ® 1974633 * DURATIUON 270¢29 DAYS
PERIOD. HRS. o PERIOD. HRS.
.5 100 100 i
105 : 0l 0 L 7 163 ,71([)00l "‘.00. , _ 1'0 -
1 e -
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b ,16' N
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> 1 1 7
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=z . g 18 N
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o a
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) ] R ]
5 _ 5 '
o ) ) 2 i
S 5
. ) ‘SSSIAIH ) AYTO SPECTRUM :
w sk sssiain NORTH i 2| SS51AIA TENPERATURE 4
= 316 METERS : = ] 316 METERS
v  75-1v~30 10 76-1-25 o . 75-1Y-30 10 76-1-25 .
1 PIECES WITH 3240 ESTIHATES t PIECES WITH 3240 ESTIMATES\, °
PER PIECE. AVERAGED ovgﬂ PER -PIECE. AVERACED OVER
63’ADJAGENT FREQUENCY BAMDS 33PDJACENI FREOUENCY BANDS \
i 'R S S | 1 ] i1 1 1

0.00i 0.01 0.1 0601 o.01 0.1
FREQUENCY.,CYCLES/HRS. FREQUENCY.CYCLES/HRS.
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» . B5552A1H

- %

| INSTe OT=5107 PDCEPTH 516 M» :
‘-ﬂ&&&&**&*#l*****l*#&*%*4*5*%;04**&&**&!*’%*Q&&*Q*l&l***l*l*&*l*l*ﬂ*ﬁ**I&*iI***

0.01

FREQUENCY, CYCLEQ/HRS

PERK PIEGE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

2~A-10

2491 PBINTS FROBM 75e [V »30 T8 7Sev]lleiz

VARIABLE # EAST NBRTH SPEED TEMPERATURE ‘TDIF
UNITS * MM/S MM/S ‘MM/S DEGUREES Cs DEGs Co
*ﬁ*’*****“***ﬂ*“*'*l***#*&&“***&***i&***&*****l&&&*b*****ll*l**4&&&***!&*{*&&y
' MEAN o 1884083 501364 253451 150945 o LYBE =1
. ‘STDs ERRe = 29474 24396 1¢877 $315E-1 2194E»3
VARIANCE = 152432364 22359266 87724338 20527 -+933F ek
STDe DEVYR = 123,464 149.530 93,6064 1.¢590 e 9h6E R
’ KURTBSIS = 2-333 20333 2¢6914 4e102 4e479
SKEWNESS s -0 239 "e176 - o322 -fe454 $£e002
‘MINIHUH k] »1P6.096- o1y ,4,125 74816 104856 e 226Ew?
MAX IMUM L) 557268 335052 5530182 17625 e679Ew1
XTI T TR XY . - 4
» EAST & NBRTH * DURATISN 103775 DAYS
7;4%.9&1;@&&&
léCBVARIANCE = 65450988
STDe ERRe UF CBVARIANCE 5454209
STDe DEVe UF CBVARIANCE = 272114223
CORRELAT] UGN CBEFFIFIENT -8 0363
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1o -0.001 0.01 0.1 1o 0.001  0.01 - 0.1

FREQUENCY.CYCLES/HRS. FREQUENCY.CYCLES/HRS.

AUTO SPECTRUM
55331920 TEMPERATURE
735 HMEIERS
75-1V~29 T0 76-1-21

AUTO SPECTRUM
5533%1920 PRESSURE
735 METERS
75-1V-29 10 76-~1-21

} PYECES WITH 1500 ESTIMATES
PER PIECE. AVERAGED OVER
3- ADJACENT FREOQUENCY BANDS

I PIECES WITH 1500 ESTIMATES
PER PIECC. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

&#i*#*ii*f**********li!'***ii****{ﬁ**'*!**!*“?*Q&*Q*{l!*'l.'*Ib

»» 5533%1920 »% 12220 PBINTS FRBM 75+ IV 29 T8 76 | #26

INSTe Tp#i5 DEPTH 734 Me UNLITS s DEGREES , DECIBARS
VARIABLE =ev TEMPERATURE wp PRESSURE eeseevcaseemceccemcecaccns
MEAN x 120210 7419967 .

STpeERRe = 0113Ee] '529Ew~1

VARIANCE = 1¢547 340163

KURTBSIS = 2¢632 124252

SKEWNESS = #9632 24687

MINIMUM x 8¢824 7374401

MAXIMI'™ = 14912 7824572
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FREQUENCY, CYCLES/HRS- FREQUENCY, CYCLES/HRS—-
AUTO SPECTRUM AUTO SPECTRUM
554351920 TEMPERATURE 554351920 PRESSURE
719 ‘METERS 719 METERS
75-1V~-29 10 75-Vil1=27 75-1V=29 10 75-Vi11~-27 _
i PIECES WiTH 675 ESTIMATES { -P1ECES WITH 675 ESTIMATES
PER P1ECE. AVERAGED OVER PER P1ECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS 3 ADJACENT FREQUENCY BANDS

l**}i!*i!i**i’i!{i*ﬂliiﬁ**fﬁ&****}i**l#**}ii*lf'*!'l’*!**Q"l.i

#» 5543$192C #% 5450 PBINTS FROM 75+ IV »29 T8 75=v]Ile29

INST, DEPTH 718 M UNITS = DEGRFES , DECIBARS
VARIABLE -en TEMPEPATURE - PRESSURE u-v--ﬂ-------nqnunntoucnuw
MEAN: = 132404 7250388

STDeERRy = 012#&':1 +992Ee 1

VARIANCE o ' 851 544056

KURTESIS s 2623 100481

SIZEWNESS. = we k76 2e199

MINIMUM . 110122 7184109

MAXIHUM = 15177 7850999
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‘ENERGY DENSTTY

1 PI1ECES :WITH 108 :ESTIMATES
-PER PIECE. AVERALZED OVER
3 ‘ADJACENT FREOUENCY BANDS
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AUTO ‘SPECTRUM AL
555381920 TEMPERATURE sss%‘i'&a%"sé’g'é‘s”s'},-gg
753 METERS 753 ‘METERS
75-1v-29 10 75-V-19 75-1y-29 T0 75-V-1:9°

1 PIECES WITH 108 ESTIMATES
‘PER PIECE. AVERAGED OYER
3 ADJACENT FREOUEHCY HANDS
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«» 5553§192C  ww 224 PBINTS FROM 75+ ly «29 T8 75« vy #20

INST, DEPTH 752 Ms UNITS = DEGREES , DECIBARS
VARIABLE === TEMPERATURE == PRESSURE ees~cemcceceraccocncccences
MEAM =3 81253 759+786

STLsERR, = W245E-] +501

VARIANCE = 554 232,32}

KURTSSIS = 1978 2+514%

SKEWNESS = w127 L3

MINIMUM  » 6702 719.252

MAXIMUM = 81767 8020528
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(NECIRARS
c/1.U.

ENERGY DENSITY

INSTe ye=0325P DEPTH
VARIABLE »o

ﬂEANr ‘= 7980335
STDERR. = 1857E=2
VARIANCE = 2697
KURTO8SIS = 38¢235
SKEWNESS = hohié
MINIMUM == 7944203
MARIMUM s 819586

7L63'-

23T YL IRy e Yy I Y Y Y T R N IR TN RIS L

#% ‘63314900

#% 356720

POINTS FROM 77= X1 =16 718 78« XLI=03
792 Mo

UNITS = DgARS , DEGREES CELSIUS

10928
0 632Enp
12466
44866
- 057 09
Gep43
144296

PRESSURE %= TEMPERATURE =-=cssewesisnecanamseaness

A L I T R e e e e e Sy Ty oy T 2 2L e E S TR SIS SRS L S A Y

PERTOD, HRS.
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T 1 - 1

'63jl 1 1 1 -1 i
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FREQUENCY,CYCLES/HRS.

AUTO SPECTRUM
633vAIH PRESSURE
792 MEIERS
77-X1-16 T0-78-X~15
1 PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED GVER
3 ADJACENT FREOUENCY BANDS

1

(CE} STUS
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18°

162

19

180

PERIOD. HRS.
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0,001 .01
FREQUENCY, CYCLES/HRS

AUTO SPECTRUM
6331AIH TEMPERATURE
792 METERS
77-X1~16 10 78~X~15
i PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOQUENCY BANDS
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*% 63328900 %% 36720 PCINTS FROM 77~ X1 -16 TO 78~ XII-03
INST. V-0139 DEPTH 1092 4.  UNITS = MM/SFC , DEGREES CELSTUS
VARTABLE ==—=—=== EAST ~———=—= NORTH: -——-— SPEED =~--- TEMPERATURE
MEAN = 3.840 -1.995 59:345 6.048
STD.ERR., = .308 174 .173 «237F=2
VAR [ANCE = 3483.713 1112. 673 1093.306 <206
KURTOSIS = 3.514 2.937 5.324 5.375
SKEWNESS = -ebkl «219E-1 l.345% .893
WINIMUM = -255.262 =129..108 1:944 44158
MAXIMUM =  202.680 137.924 - 257.547 8.242
————— EAST & NORTH-———=——= & % & % & & % % %k % % % % %k % % %k % X%
COVARIANCE = 135,735  *

CORR. COEF, = «689E-1%

ORIENTATION = 864734 %

MAJAX = 59.089  *

MINAX = 33.240  *

ELLIP = «437 %

***i**************#*************************t******************
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FREQUENCY.CYCLES/HRS. FREQUENCY.CYCLES/HRS.

%U;;T:;OzBSPECgRUH
1H EAST AUTO SPECTRUM
s?gggrge¥ggén 6332B1H TEMPERATURE
e 77-X1-16 10 78-)2;15 7?—~x§£19§ ‘?grggﬁx-‘s
R e e R e Eor s
3 ADJACENT FREOUENCY BANDS 3 ADJACENT FREQUENGY BANDS

3-5~-2

e




o e e o o o o e ol o Ak ok ok ok *t**‘iig#* f#tfitti‘#t# Ak ok ol sk oodokok ok 20Kk K o ok dokodok ok
¥k 6333AC900 %k 26478 POINTS £ROM 77- XT -16 TO 78-VI[1-18

INST. Vv-0183 OFPTH 1397 M.  UNITS = MM/SEC , DEGREES CELSIUS
VARIABLE >=—wv-== EAST =——==- NORTH —=—~-- SPEED ---~ TEMPFRATURE
) MEAN = -1.097 ~222 41.588 4 o661
ST[j .EQR. = @ 2‘?3 . lkq oll’l 021047;_2
VARIANCE = L560.,879 59L.427 4232965 e 284F—]
KURTOSIS = 3,048 2.922 5.723 3.055
SKEWNESS = -.BT6E-L <234 1.465 .677
MINIMUM = -160.865% ~89:63% i.393 4,293
MAXIMUM = 148.623 103.375 164 :941 5.349
[ ————=EAST & NORTH-=—==s=—m ok ok ok Kk ok ok & K ok K ok k ok & K & R %
COVARTANCE =  210s115  *
CORR¢ COEF, = +219 %
ORL-ENTATION = 78.282 ¥
MAJAX = 40.056  *
{ MINAX = 23.406 %
ELLIP = S TR

ek ot e sk e o ek ook sk ok O R ok ok sk i o ook e oK o o ok e e stk ok e oot o etk e ke ke R KoK ok
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ENEREY DENSITY

KINETIC ENERGY DENSITY

]
B,

ok
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o

0.00. lo.su 0.3
FREQUENCY,CYCLES/HRS.

0.001 0.9 0.
FREQUENCY.CYCLES/HRS.

AUTO SPECTRUM

63I3TACIH EAST

§ EIIIACTH NORTH
1392 METERS

AUTO SPECTRUM
G333ACIH TEMPERATURE
139, METERS
77-%1-16 T0 78-Vill~lu
y PiECFS WilH 3240 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

77-X1-16 10 78-ViI|{-13

i PIECES WITH 3240 ESTIMATES
PER P1ECE. AVERAGFD OVER

r 3 ADJACENT FREQUENEY BANDS
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*% 63348900 “ 36720 PCINTS FROM T77- X1 =16 10 78~ X11-13
INST. V-0122 DEPTH 1692 M, UNITS = MM/SEC , DEGREES CELSIUS
VAR [ABLE ~====== FAST ===—== NORTH =~—=== SPEF) =--— TSMPERATURE
MEAN = 3.110 1.51% 42.85%4 4.128
STDFRR, = «203 . L40 105 + 542873
VAR LANCE = 1505.893 120,929 402.288 . logr-1
KURTNSTS = 2.969 2.813 5.036 3.549
SKEWNESS = «5226~1 - 806F-2 1.317 432
MINIMUM = -148.917 -105.59% 2.715 3. 775
MAX IMUM- = 147.724 108,069 151.797 4.583
----- EAST & NORTH~=—=—==——— % % % % % % % % % % % % % % % % % % %
COVARIANCE = 66,773  *

CORR. COEF, = 64 1E-1%

ORIENTATION = 85.172 %

MAJAX = 38.878 %

MINAX = 26.745 %

ELLIP = .312 %

$e kg e e Aot e o e e et ook ook ook o ok oo e ok ik o ok o i ek etk ot ok ek ok sl ok ok okl ok ok ok A
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; ;;'6 0.001 0.0 0.1 o TR 0.1
=z FREQUENCY .CYCLES/HRS. FREQUENCY.CYCLES/HRS.
. X AUTO SPECTRUM

6334B1H EAST
6334B1H NORTH
1692 METERS
77-X1=16 TO 78-X~15
I PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

AUTO SPECTRUM
6334B1H TEMPERATURE
. 1692 HETERS
77=X1-16 T0 78~X~15
! PIECES WITH 4000 EST{MATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

3-A-4
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*% 6342A900

%% 37908 PCINTS

FROM 77- X1 =16 TO 78~

XIi-16

INST. VOll13 DEPTH 542 M.  UNITS = MM/SEC , DEGREES CELSTUS
VARIABLE —-=====~ EAST ~=~-===-> NORTH =-—=—=- SPEED ---- TEMPERATURE
MEAN = 18,697 -+ 800 89.850 12.309
STD:ERQQ = 0531 -212 0;303 -3855E-2
VARI'ANCE = 9498.162 1699.979 3475.318 2.T74
KURTOSIS = 3.605 4.827 5.835 7.519
SKEWNESS = . 133 -.101 1.483 -2.021
MENIMUM = -481.855 -243,064 «926 5.817
MAX LMUM = 460.616 261.:425 482.015 15..022
----- EAST & NORTH—=—————= 3t & % % % & & & %k & %k & % % % % &k % %
COVARIANCE = 900.548 *

CORR. COEF. = «224 *

ORIENTATION = 83,497 *

MAJAX = 97.984 *

MINAX = 39,966 *

ELLEP = «592 ¥
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FREQUENCY.CYCLES/HRS.

AUTO SPECTRUM

6342A1H EAST

6342A1H NORTH

542 METERS
77-X1-16 10 78-X=16
1 PIECES WITH 4000 €57IMATES
PER PIECE. AVERAGED OVER

2 3 ADJACENT FREOUENCY BANDS

~ AUTO SPECTRUM
6342A1H TEMPERATURE
542 METERS
77-X1=16 TO 78~X-16
| PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS

3-a-5
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*% 6343A900 %% 37908 PCINTS FROM 77- XI =16 TO 78= XIl-=16
INST., v-0163 DEPTH 842 M, UNITS = HM/SEC , DEGREES CELSIUS
VARTABLE ~———-==- EAST —=—-—-- NORTH SPEFED —---- TEMPERATURE
MEAN = -1.023 -3.296 51.536 6.721
STD.ERR. = 0246 0168 0138 .4005-2
VARIANCE = 2292.087 1069.007 T17.022 «606
KURTNSIS = 3.544 3.194 5.889 4.930
SKEWNESS = - =« 9l4F-1 127 1.401 «372
MINIMUM = =247.625 -1€67..056 «535 44596
MAXITMUM = 205. 776 156.775 247.647 100049
—====FEAST & NORTH=——————- Ak k& & ok ok ok Kk & ok ok ok % ok Kk & % %
COVARIANCE = =-178.164  *

CORR. COEF. = ‘-olll’ *

DRIENTATION = 38.121 ®

MAJAX = 48.141 %

MINAX = 32.305 *

ELLIP = 0329 %

e e e ol s 3k el e o oo s o sk o e o o ok ok o ook o ok ook sk o oo ok e e e e e oo Sk o skt ek ok ok
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;;'d 0.00} 0.01 0.1 0 0.001  0.0% o 0.
= FREQUENCY.CYCLES/HRS. FREQUENCY.CYCLES/HRS.
9 AUTO SPECTRUM

6343AIH EAST
6343JA1H NORTH
842 METERS
77~X1-16 10 78-X~16
| PIECES WiTH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY PANDS

AUTQ SPECTRUM
6343AIH TEMPERATURE
842 METERS
77-X1-16 10 78-X~16
I PIECES WITH 4000 ESTIMATES
PEk PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS
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1000
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PERIOD. HRS.
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KINETIC ENERGY DENSITY

T ¥- |
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1 1
'O 500"

0.01

0.3

FREQUENCY, CYCLES/HRS.

AUTO SPECTRUM

6352A1H EAST

6352A1H NORTH

524 METERS
77-X1-17 10 78-X~17
i PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER

3 ADJACENT FREQUENCY BANDS

3-A-7

%% 63524900 ¥% 37624 -PGINTS. FROM 77= XI -~I7 TO 78- XIl-16
INST. V-C181  DEPTH 524 Ms UNLTS = MM/SEC , 'DEGREES CELSIUS
VARIABLE —=-=-== EAST =—-——wm NORTH Sec== SPEED ==-- TEMPERATURE
) MEAN = 8515 6.310 75.780 12.149
STD.ERR, = .288 «357 . .248 «TE5E-2
VARIANCE = 3144.290 48154.346 2329.388 2.214
KURTOSIS = 5.197 3.429 6.548 5.822
SKERNESS = -.261 -.21a 1.631 -1.533
MINIMUM = -346.078 ~301.932 <939 6.776
AAXIMUM = 398,535 330.-080 440,822 i4.838
=—==—EAST & NORTH==—===c—— % %k %k 2 % % % % % % % & % % % & # % #
COVARIANCE = 2743.674 =%
CORR. COEF. = 2705 %
ORUENTATION = 36,531  *
MAJAX = 82.752 %
AINAX = 33.343 %
) ELLIP = 597 %

Aok dokookok oo ol ookt ook sk ok ek e ot ok koo 3 o e sk e oot ot ok ol ok o ok o ok ool ok
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FREQUENCY, CYCLES/HR81

AUTO SPECTRUM
6352A1H TEMPERATURE
524 METERS
77-X1-17 10 78-%X~17
I PIECGES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BAND3
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*% 6353A300 ## 37824 POBINTS FROM 77« X1 =17 T3 78~ xll=16
INSTe Va0371 DEPTH 824 Me  UNITS = DEGREES CELSIUS

VARIABLE wewwscecsmeuanaens TEMPERATURE =werenresvenciccurcavncce

MEAN x 6¢590
STDUJERR, = ¢361E#E
VARIANCE 732"
KURTOS!S = 4700
SKEWNESS = °545
MINIMUM  « 44790
MAXIMUM = 96874

Y S N L T TN a2 TR TR TSR NS B R SR TR S T R g g g g v g 3 3 S
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FREQUENCY.CYCLES/HRS.

AUTO SPECTRUM
G353AIH TEMPERATURE
. 824 METIRS
77-X1-17 10 78-X~17

1 PIECES WITH 4000 ESTIMATES
PER PIECE. AVERAGED OVER
3 ADJACENT FREOUENCY BANDS
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